Magnetic holes in the interplanetary medium are explained as stationary nonpropagating equilibrium structures in which there are field-aligned enhancements of the plasma density and/or temperature. Magnetic antiholes are considered to be associated with depressions in the plasma pressure. In this model the observed changes in the magnetic field intensity and direction are due to diamagnetic currents that are carried by ions which drift in a sheath as the result of gradients in the magnetic field and in the plasma pressure within the sheath. The thickness of the sheaths that we consider is approximately a few ion Larmor radii. An electric field is normal to the magnetic field in the sheath. Solutions of Vlasov's equation and Maxwell's equations are presented which account for several types of magnetic holes, including 'null sheets,' that have been observed.
INTRODUCTION
In an analysis of high-resolution (12.5 samples/s) magnetic field measurements obtained by Explorer 43 in the period March 18 to April 9, 1971, Turneret al. [1977] found that most low-field intensity regions (B < 1 3*) were isolated and very thin (• 104 km, or • 100 RL, where RL is the proton Larmor radius). They called these regions magnetic holes. Observations of such structures with two spacecraft [Fitzenreiter and Burlaga, 1978] show that the extent of magnetic holes is more than • 105 km. Magnetic holes form a class of current sheets.
Three types of magnetic holes were identified by Turner et al. [1977] and analyzed by Fitzenreiter and Burlaga [1978] : (1) holes with no change in the magnetic field direction across the current sheet, (2) holes with a reversal in magnetic field direction but no rotation of the field vector across the current sheet, and (3) holes in which there is a rotation of the magnetic field vector across the current sheet. Turner et al. also exhibited current sheets in which the magnetic field intensity increased with no change in direction ('antiholes'). The purpose of this paper is to apply the theory presented previously by Lemaire and Burlaga [1976] to explain antiholes and the three types of magnetic holes.
For the calculations we make the following assumptions: 1. Magnetic holes are stationary inhomogeneities convected with the solar wind speed.
2. They are bounded by thin current sheaths, and the 8. The diamagnetic currents are carried only by the protons (the electron velocity distribution is assumed to be isotropic).
9. The plasma is in thermal equilibrium on both sides of the current sheath, and the bulk velocities at z = + oo are both equal to zero in a frame of reference comoving with the solar wind speed. The basic equations are Maxwell's and Vlasov's equations. We obtained solutions of these equations, which describe magnetic holes, using the method described by Lemaire and Burlaga [1976] . In all of the examples discussed below we assume that the ambient magnetic intensity and particle density on each side of the current sheath are 5 3* (nT) and 5 protons or electrons per cubic centimeter, respectively. For simplicity we also assume that the temperatures of the electrons and ions are the same on both sides of the layer at z = + oo: Te = Tt = 7.5 X 104 K. Calculations with Te • Tt and with different temperatures on both sides have also been made but are not discussed in this paper. This complicates the structure of the layer but does not alter the basic physical effects, which are our principal interest for the present article. The following sections present solutions to the problems that we have posed above, and they include heuristic discussions, based on particle orbit theory, aimed at identifying the basic physical processes in magnetic holes. assuming that there is no plasma in the magnetosphere (i.e., on the low-density side). In this extreme case when the density is strictly equal to zero outside the plasma region, only the positive charge accumulation is present at the edge of the enhancement (see Figure 2b ). This 'single-layer' structure is also described by the kinetic theory of Lemaire and Burlaga [1976] when the plasma density is forced to become equal to zero at z = +•o. There are a number of other factors that might be considered in constructing more refined models of magnetic holes. Coulomb collisions, although infrequent, would tend to broaden the holes. In some cases the ion drift speed might exceed the Alfv6n speed and cause local instabilities. Variations in both ion density and temperature should be considered. The effects of alpha particle drifts and curvature of the current sheet might also be significant in some cases. These factors are essentially complications, however. The aim of this paper has been to explain the basic mechanisms responsible for magnetic holes. It will be appropriate to consider the other factors when high-resolution plasma observations are available which give n(z), T(z), etc., in the magnetic holes. 
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